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SUMMARY 



Purpose and- Approach * • ; ■* . 

Our major goal has been to develop and asses-s-an 
effective learning strategy training program. We 
believe that suchc a program Would be valuable in reducing 
training time and increasing. 'training effectiveness in 
both military and civilian contexts. ' . 

Our approach has. been to view the learner as engaging 
/in a complex system of activLties, each requiring a 
particular strategy.. At this, point, we have; subdivided 
this, system of activities or Strategies into two cktegories; 
primary and support. Before discussing our research, 
we will briefly describe the goals and 'general approaches 
associated with each strategyj' component . 

g . Primary strategies . The primary strategies are^ 
those used by the student in Operating directly on the'\ 
material. These include the following: - , ' - ^ 

- Comprehension and retention. Our goal has 
/ ^ beento develop a set of .strategies that will assist, 
thfe stlident in transforming and elaborating incoming 
material in a way' that increases conceptual connec-. 
Y' tivity. It is assumed that the greater the concep- 
J tual^ connectivity the grea-ter the retention. Because 
r . we feel this component is the cornerstone of the 
learning system we have developed and ass^sed 
three alternative comprehension/retention strateqies . 

— Retrieval and utilization. T'he goal has 
/ been to develop strategies that v/ill assist the ; 

individual in systematically exploring his/her • ' 

memory structure for irifprmation relevant to the 
task at hand.. In addition/, .these strategies are 
designed to aid in organizing the relevant inform- ^ 
ation for communication to others. Generally,. . . 

the approach has been to translate effective 

problem solving strategies - (e . g ., means-ends 

analysis) into techniques relevant to the retrieval 
and utilization domain. " 

Support strategi es L The support strategies are 
those" used by the student to create and majintain an 
internal psychological s^t^ that is cond^ive to ' 
effective learning. * I f . ^ ? 



- Goal Setting and S^aeduling. Our objective 
has 'been to assist , the 3t™ent in developing- a 
hierar;chy of' goal%: starting with career gbals 
and proceeding downward to weekly^ goals . In addiTtion^ 
we have tau^ght the student to create a weekly 
•aotivit/ schedule that is comp'atible with his/her 
,goal^ . ' ' . 

' ' - Concentration Management. To -he-lp alleviate 

C(Dr»centration problems the students are given * 
/' exparienceS and strategies designed ^to assist ' them ' 

in becoming ^are of the negative and^ positive , • . . 
emotions-/ self talk and images they geperate in 
facing a learning task. .. Further/ the students 
* - ar-e^ encouraged' to evaluate' • the cons tr^uctiveness of 
'their internal cjia'logue and are givep heuristics 
'for m^ing appropriate modi tications . ^ ' . ' 

• ^ A second class of strategies for reducing con- 

centration .problems involves establishing and . 
maintaining a positive learning state vi^ relaxation ' 
and construc^tive self talk. 

, - f^onitoring Strategies. The purpose of thes^ 
strategies is twofo^J^; first, ^they serve an execu-- 
tive function in that^hey control the onset of 
oth^r components; second, they are designed to* 
assist the stucdent: in detecting wh^i> his/her pro-- . 
cessing Zip not sufficient to meet task demands so 
that apprbpriace adji^stnyfents can be made. . 

^ We originally created -.yhese components based on a 
review .of the li teratn-re "^ncH dii^ussions with students. 
We subsequently conducted. a\^eries of informal pilot 
studies to gain experience in ^ administering the strategies 
and to receive^ feedba'ck upon whi.ah ^ to baise fur^er "^^^^^—^ ^ 
modifications. The modified str^egies were then syn-- • 
thesized into a 15 week ' i2}i hrs/t^eek) learning, strategies 
couj|.se - ' ^ . ^ ^ ' ^ 

In order to evaluate the ^effectiveness pf the strategy 
s/stem in the .qofi.text of this course we created two inter- 
locking experiments'. In 'one -the performance .of differeht-^ 
ia'^ly treated subrgroup^s . of the class (total N=38) were \ 
compared with each 'other and with a no-treatment control ' 
group (th^ ci^mprehensiph/retention controls, N=28) . 
•The bases of Ithese- comparison^/ v;e^re a series of .measureA^ . 
that; requir^d\ the students to study textbook material foV 
one 'hour: (approximately 3,000 v/ord passages ) and then r 



take arJ45 m^nute^ comprehensive/test, over the materikl 
one w^^ ^later. These measures » were given to -felTe^class • 
members and the controls prior^to 4:he=' staxt of the course 
rt he pretest) approximately halfway through the course 
(th^ Jnid-coiii^s'e test) ^ and at the end o>f the course 
(the post testK:: ' ^ ; ^ * \ x . 

In' the ^S^corid experiment* the ^performance of the 
class members on a -set of selffreport measures (Test- 
Anxiety Scale/ Brbwn-Holtzmari; Survey of 'Study Habits 
and.>^ Attitudes , Concentration'Que^s^tionnai're .^and a 
Learning Attitude Inventoryf^. were -compared 'to a nq- ' " 
treatment control group. (N=2i)/-Bbth before^ and after 
the course. . - ' • . - 

Results ^ - ' • 
^ : • ^ - \ r' • ■ ■ ' . 

Analysis of the "changes" ..scores from the cOTVpre- 
hension/retention "pre" test (given- prior to ^tfa^gy 
instruction) .to the other liwo. comprehension/retehtxfon^^ 
testsV indicated significant differences in ^" changes "V • ^ 
betneen the cla^s members and 'control subjeqts f rom' \th^ * 
"pre" test'^to the • "halfway " test on both the^ multipl^ ■ 
choice portion and the total of the multiple^ choice . - 
.and short answer portions. Significant differences in ' 
"changes" betweea^^^^ie twQ groups were also found from 
the "pre" test to th^ "post" test. on both the short ' • 
answer portion* aj?d the total,. In all cases* the class 
meiTtber3 exhibisbed greater "gains" olr^hese measures ^ 
than did the no^treatment control subiects. ' ' 

In terms of total score^ the class members who took 
all three, tests outscored -the control group by greater ^ 
percentages on the mid-course (19.9%) and post tests 
(18.2%) than on the pre test (3.4%). Further^ it appears 
that the training had. a stror\ger influence on the short 
answer sub-test than on the multiple choice test. On the 
short answer pre test the class members- outs'cored the ' 
controls by only 8.1%. while on tlie mid course and post 
tests t:hey outscored the controls 'by 30 .1% and 31.0%, 
respectively. This impact on the short answer portion 
w,as . amplified in 'the case /of cert^iix strategy sub-groups. 
Students who" studied in paars \for the mid-course ' tes t 
outscof (^d the controls by 16 . 4j^<.. on the^sho'rt answer pre 
testvand by 45.4% on the^id-dourse test. Those individual 
who learned networking as a comprehension/retention sub- 
strategy scored 1.2% below the corrtroJLs on the short 
answer pre test and 4 2.3%' higher tlWii the controls on the 
pos't test. The relatively greater impact of training on" 



the s]iort answer , sub-tests is especially encouraging since 
'CorripaB^d to muitiple'.ghoice exams, the s% t:ests are riiuch-^ ^ 
less ikkely to be influenced by guessing^ and differential 
test t^ing Strategics. • • 

' , -Analyses ,con}pa:^ing. ttie pre/to pastVchange scoijes 
.of the *^clafes members. -with /^hose of tliqi controls reac|iied 
si^if i^caj^e on threes qf the .."self . repor^"^ 
'^'approacjvea signif ic^irc^ : (p< .06 ji ^oiji'j-the fourth (the <y^' - 
CQnceAt'r^tioh "Qiiestioxyiairey . In. all cases', the . class • 
members repoje^d^gre^iter positive ch^n^es dn acadeiiu.cally 
related dimensionsJxhah did the seTx report controls. / • -f. 

Conclusions ^ ' ■ ' . ' ^ 

V The comprehension/retention and self -report results 
coupled with thfe- positive feedback arising £rpm the 
stu^ientsj. course evaluations indicate that the strs^te^y 
■system ada' training' vere^ impactful in constructively - ' 

. aljtering/th'^ students '^'learning. behaviors and attitudes. 
Furtliex, observations and informal evaluations, made diiring ^ 
th&« confduct of : tire bourse indi^^te'd- a number of directions. A 
foi; improving jDotJv the. str^tggies afid/>triining. methods. ^ \ 
•Modif icatioiis jDased non thes^ ' data ai^,* now being made • ^ ^ 
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INTRODUCTION 



The purpose ot this report is to describe our 
recent work on the ^development, and assessment of a ■? 
learning strategy training program, .This work repre-- 
"sents an ^a£teinpt ^to expand and modify a successful, 
small scale program developed by Dansereau/ D, F,, 
Long,. G. L. ^ McDonald, B . A, , ^ Actkinson, T , R,,<f Ellis, A, 

Collins, K. , Williams, S. '& Evans, H, (1975), 

/' • . . ^ • ^ • — . 

Our approach has been 'strongly influenced by the, 
fact that effective interaction with academijc mater.i;als 
requires t^xe learner to engage in a complex- system of 
activities • Consequently, our goal has been to/ develop 
a set of mutually supportive strategies that t^he 
learner can modify and adopt to suit particular needs • 
In a sense our objective is to assist students in're- 
programmlng their own bio-computers. At this point 
we are not primarily interested in Assessing what 
students already do but rather in developing coherent 
strategy sys.tems that the students can assimilate and 
modify in order to shore up or repl^ace the strategies 
th^y have developed spontaneously- 

Although the major purpose is to develop iand 
assess a particular learning strategy program, anptlier 
more general and perhapii? more important objective is 
to create a framework , from which applied and basic 
exUensions can be made. What we are trying to do is 
form a blueprint or sketch of the prose learning \and 
utilization system in anticipation* that the details 
can be filled in 'by more fine grain^pd' empirical studies. 
This is. a little different . from the typical at^proach 
where the fine grained studies are done in anticipation 
of later putting the information together. Unfortunately, 
in most circumstances this synthesis verY rarely gets 
"accomplished. \ i 

To communicate what has been completed to date, 
the remainder of this report has -been organized into 
four ma jar sections : a' description of the general 
approach, a ^iscussidn of the primary strategy components, 
a discussionV)f' the . support Strategy components, and 
a discussion of the "results arising from an implementa- 
tion of the learning strategy system in the context 
o.f a college ievpl "^learning skills course- - 



THE GENERAL APPROACH 



In this section we will describe the over.all 
strategy system and our approach to the development 
of' strategy alternatives and .training techniques. 

An Overview of the Strategy System ' ' " 

At this point, we have- subdivided the strategy 
s-y^-jtem into tv;o categories: pr'imary and support. 
(See tile major sections entitled: Primary strategies 
and.Suppoi^t strategies for further information.) ^ 

The primary strategies * The primary strategies 
arc. those, used by the student in operating directly 
on the material-. These include strategies for im- 
proving comprehension/retention and retrieval/ util- 
ization . • 

Support strategies . No matter how effective the 
primary stratfegies are their impact on learning and 
utilization will be less than optimal if the internal 
psychological environment of the student is non-optimal 
Consequently, we have attempted to. develop support 
strategies to" assist the student in developing and 
maintaining a good internal state. These support 
strategies include techniques for goal setting and 
scheduling, .concentration management, and monitoring 
and diagnosing the--^ynamics of the learning system. 

■■■ - ^ ] - ■ 

Strategy Development 

Our ..approach in developing the primary and support 
strategies has included the following steps. 

1. Identification of the areas of needed improve- 
ment via questionnaires and student interviews. 

2. Review of the educational and psychologi^cal 
literature related to each area. 

r3. Creation of^^ alternative strategies from the 
existing knowledge base. 

4. Informal pilot work on individual strategies 
with upper level students serving as subjects. 



.5. Informal pilot work on the individual strategies 
with freshinen and sophomores . 

6. Synthesis of the strategies into an interactive- 
system. 

7. Assessment of the entire system in order to 
determine hpw well the individual strategies blend 
together; • ^ 

Strategy Training 

/ . " ^ 

The eommunication and training; of learning strategies 
is extremely difficult; especiafXy when working with ' 
adults. By the time students have reached • college-age 
most of them have deeply ingrained reactions to learning. 
They not only have well practiced approaches to learning 
tasks, but strong emotional and motivational responses . 
as well. Further, in most cases the' students have 
little awareness of the rationale behind their habitual 
ways of responding to learning situations. 

This state of" affairs leads to a number of difficult 
problems. . ^ 

•* " 

1. , Because most of the students have a large 
prior investment in their learning methods (14, or more 
years of practice in most cases)' they are V.ery reluctant, 
to change (especially without a guafrantee of greatly 
improved learning performance) . 

2. Many students ' have such strong conflicting 
emotional and motivational reactions to learning that 
they find it difficult to receive communications related 
to «4:bis topic. 

3. Even if a student decides to alter his/her 
strategies the process'of breaking old habits is difficult 
and time ^"consuming . Although many students feel the 

need to change, relatively few are willing to make 
the necessary effort-. 

4. During the period when the student is incorpor- 
ating the new strategies into his/her existing system 
performance may in fact be disrupted. This disruption , 
which may be caused by the student trying to use partially 
, learned techniques;- can serve to further discourage 



strategy adoption.*' 



-We have^ been exploring a number of ways to overcome 
these problems. . Th^se explorations have led us to 
breakdown the training on each strategy component into 
the following six different classes of activity: 

1. Stimulation and awareness- — Prior to instruction 
on each component the student is given a brief experiejice 
to illustrate the importance and potential impact of 
what is to come. This- experience (e.g., simple peg 
V7ord. mnemonic instructions as practice for the /Com- 
prehension/retention component) is rdesigned to enhance 
motivation,, involvement, and cognitive • awareness . 

r . . ■ ^ . • - .-, 

2. Conceptual level information — This information 
provides psychologica.^ and educational background- for 
the'^actual strategy instruction. The interrelationships 
betvVeen the components are presented at this time in 
order to increase the student ' s cognitive awareness and 
his/her perception of the. validity of the program. 
Taken together, materials at this level form a mini 
cognitive psychology course which should^give the 
student the intellectual foundations for the strategies 
which follow. /' 

3. Strategy' instruction--Material at this level 
describes procedures for actually applying the strategy. 
Preliminary exercises are provided at this time. 

4. Strategy application — The student is given 
guided practice on applying each strategy to learning 
the conceptual and instructional (2 and 3 above) level 
materials associated with subsequent strategies . In 
effect, as students progress through the training 
program, they are gradually increasing their strategy 
repertoire and are using this increasdng repertoire 

irf learning new strategy information. • 

5. Feedback on strategy application — To give , 
students a basis for modifying their strategies they 
are provided with instructor generated protocols that 
illustrate correct strate'gy usage and point out- potential 
pitfalls. This feedback is> supplemented by having 

the students discuss the application of their* strategies 
with their peers, thereby making use of their pooled 



knowled^e"^ as well as the benef icial\ef f ects of social 
reinforcement, and feedback. In thi^ /regard, stu^dent 
'reactions have indicated that learni|lg dyads (pairs of 
students) have a' great deal of potential in facilitating, 
strategy training. . 1 . " 

" ^ / , 

6. .Assessment and Diagnos£ic~Activities at:^ this 
level include 'tests of comprehension ^nd retentioh 
which make use of questions at the factual, conceptual^ 
and inferential levels of understanding. These are 
supplemented by subjective rep'd^ts of effectiveness , 
understanding^, retention, concentration, etc. These 
measures provide a basis for additional ' feedback t;p 
the students' (via self scoring , instructor intervention, 
and/or group discussion) arid a basis for evaluating / 
the effects of the training program components. 

PRIMARY STRATEGIES 



As stated earlier the primary strategies are used to 
opferate^ directly on the material and at this point \ 
consist of techniques for .comprehension/retention and 
retrieval/utilization. We will discuss our work with 
these two sets of strategies separately. 

Comprehension/Retention 

our goal has been to develop strategies that will ' 
assist the student in creatively re-organizing, inte- 
grating and elaborating incoming material in . oirder to 
increase conceptual connectivity in a manner that is ' 
^ compatible with long term memory structures. The premise 
is that the more connections or relatid^ships between 
concepts , objects , ideas or actioj^a^^hat .individuals 
discover or create , the deeper ^heir understanding, the 
greater their retenl^i^n and the more likely they will - 
be able to retrieve ^*^e material under a variety of 
circumstances. . - 

To reach this goal we have -developed ah "executive" 
strategy (this is analogous to the computer programming , 
concept of an 'executive routine) and a ^/ariety of I 
alternative sub-strategies. We-' will discuss our work 
ewith these strategies , in the following sections . 



The "executive" cdmprehension/reteritibn strategy , 
This strategy involves fbur"><j^ver lapping steps-: 

1, The student reads a Rortigh' of the text rnaterial 
to. acquire the main ideas Cthe ^" understanding " . phasg) . 
During this phase the student " is* encoura^ged to mark 
difficult and important parts of ^the material. 

. 2.. , He/she, then recalls what has been ^jsad vvrithout!, 
referrring* to the t^xt Cthe " rec'all " phase) Three 
alternative approaches to. this recall process, have been 
developed and ^hese will ^b& ;discussed in th<e next section 

3. Following ' recall the /student goes. back through^ 
the text material correcting understanding, "problems , 
amplifying the recalled masterial/. and storing important 
information, (t^e " digest " phase) - v • - > 

* '4. The student then attempts^to expand his/her 
knowledge by seif ^incjuiry (e.g., "How can I use this ^ ■ 
inf ormcvtion in a job situation? ", "How would I teach-/ 
this material to a lower level student?") . ^},is has ; 
been termed the " expand " phase. Generall^^, students 
. are encouraged to use this executive strategy flexibly', 
and to tailor it to their.own style and capabilities • ' J 
The f6ur s teps . in this s?hrategy are supplemented by^ an / 
initial " mood " or state setting phase (a support '''' * 

strategy which. will be discussed later) and a "review" 
, stage Cbased on a "How to Tearn from a test" prd.cedure. 
See Dansereau, Collins j McDonald, Diekhoff, (garland, and' 

Holley for further information on this procedi^re , 1978 ) 
These six steps form an overall study "exectitive 
, The acronym MURDER has been used as* a label for this 
strategy in order to facilitate its retenti^^Csee 
Appendix A for further description) . 

The four basic comprehension/retentionl steps 
(understand, recall, digest, and expand) deicribed 
earlier are similar to the processes ^ suggested ^^by the 
SQ3R technique (Robinson, 1946) and some of its 
derivatives. These approaches all have-two, important 
^aspects in common. First, the student is encouraged 
' ' to process the same text material more than once (a 
multiple pass approach) . \ Second, a great deal of 
. emphasi'^ is placed on the active recall or recitation 
of. what rias been learned. , _ 




i'h^.poteatial effectiveness of multiple passes 
h^s bjeen supported by experiments vAth advanpfed 
organizers, Ausub^l. and^as associates ie.^., Ausubel, 
■1960;j Ausubel and Fit z^^ralgl, . 19 62 fXhave found that 
providing' a^ summary ' the ' jrvaterial bjefore 'reading 
.increases ^compreh^ensibn, and' retention/ . performance • 
In the executive stijategy . and the SQQR techniques the 
student creates his Aher . own implicit^dvanced Organizer' 
on the first 'readingVand then uses thi]s information on 
a sebbnd pass througH\the material. -pJdditional support 
for /this approach ari^^ f rom Norman , ^.Center , and . ^ 
^'teyens'^ (1976.) suggestions regarding the effective- 
ness cpf "web" learning. They contend that complicated 
material may , .be learned in successive pa'feses . • The 
first pass would presumably create 'a vi^b or network 
of the important concepts while subsequent processings 
of the ^'material would allqj^ the individu^'^ to« f ill in 
the details. • *V \_ 

Generally, th« "recall" phase- of the executive 
strategy arnd the SQ3R techniques forces the student to 
actively process the' informationv by putting the text 
material into ;an alternate form (the student's own. 
words ^or images or an alternative symbol system). In 
addition, this^ process points out weaknesses in n^he 
student's unders tanding/ and* retention which can be 
corrected 'on a second pass through 'the material. The^ 
importance o^f active recall , in improving compreli^nsion^^ 
i^nd retention has been directly supported by thejexperi-- 
ments of Del Giorno, Jenkins and Bausell (1974) and. ' 
Dansereau et al (1975) , and indirectly supported' by 
the work, of Rothkopf (1966.) and Craik and" Lockhart (1972). 

Although varying 'somewhat in surface structure, 
the main- differences between our executive strategy ?and. 
the SQ3R approaches^ occurs in the details of the steps. ' 
Typically training on SQ3R is non-'specif ic ; the steps, 
are described and the students are expected- to translate 
these descriptions into operative sub-strategie&. Olir , 
work has indicated ;that a large number of" students, have ' 
a great deal of difficulty in making this translation/ 
To alleviate this problem we h^ve deigned detailed. 
i'nstructioTis' and, practice exercises^ to communioate 
alternabive sub^strategies that fall under (fche "executive'^ 
framework. In the nex^t sections we will l^iefljf describe 
the nature of these sub-strategies. 



The comprehension problj&m sblvinj: gtrategy ^^ While 
the students are doincj their first reading they are ^ 
encoy^pei^edi to mark the portions of the text that they 
do not understand. During the "digest" pSase they are 
instructed to "home 'in" on the marked portions that are 
still ^not understood Csome understanding problems are . 
naturally ' cleared up by further reading). The student 
4^ trairied' first to identify the nature and extent o£ 
the comprehension (understanding) problem C\-^*r is 
it a problematic word, senten\::e err paragraphK_/and is 
then trained to attack the problem by breaking it .(^down 
into its ^.^cj^ (e.g., prefix and suffix/in the- case of 
a \iord or subject/predicate in the case of a . sentence) ."^ 
If the student is still -unsure of the meaning , he/she 
is encour:iged to look in other partfe of the passage 
(the "surxound") in order to find rj^lated information 
(e.g., synonyms and redundant explanations) . If there 
are still difficulties , the student is instructed . to 
consult another source (^.g./ a dictionar^^, teacher or 
another textbook) . The main thrust of this strategy is 
to put the student into the role of an active problem 
solver rather than passive recipient of information . 

The, "recall" and transformation \ strategies . After 
an initial reading the student is. instructed to recall , 
the material he/she has read. We feel that this is 
the most ampprtant phase of the executive comprehension/ 
retentiiK)rf^ strategy and consequently we have developed 
a number of sub-Strategies that valry in the- degree of 
transformation (translation .of the text into an- alter- 
native • symbol system) required on' the part of the 
s tudent . ' . • 

We have' explored thtee alternative^ techniques : 
paraphrase/imagery, networking and analysis of key - 
concepts. '.We will describe ^each of these techniques 
separagely. ^ ' 

'1. Paraphrase/imagery.^ This technique is a 
simple combination of the paraphrase (the student 
intermi^tten.tly rephrases the incoming material m 
his/her owh words) and imagery (the. student inter- 
mittently forms mental pictures of the concepts ■ 
underlying the incoming material) strategies developed 
in our initial "program (see Danse^au et al-, 
The student is trained on both tecmriques and is thei 



^ instructed '^o yar/ his/her use of > the teehniqies de^endinq 
OA> tha^material being studied. In an earlier study 

, we^ -Pound t{\at bo/^t). techniques led to improved perfor-- 
mance. on a delayed essay test in comparison to aGioi / ^ 
treatment control group (Dansereau e^t afl. . , 1975), *^ / / 

2.. Networking., Unlike the parapiirasfe/imagery ^ 
technique which reqyires the studient to transform text 
material into natural language or pictures, the 'net- r 
working strategy requires^^ material to be transfon^ed 
into^ node-link maps pr neiSrworks- Before giving more 
information on the ^tec;[ini^ue per se we will present 
some general background inf oripation on the concept of 
node-rlink networks - 

^ ' ' ■■ " *. 

Quillian (;L969) suggested that i^uman\memai?y may 
in fact be organized as a network compose^ ideas . 
or concepts, (nodes ) and the named relationships between' 
these concepts* Clinks) - For example/. th^ relationships 
(links) between' the concepts (nodes) bird, pSirrot, and ^ 
colorful can |De expressed as: 7A parrot is a\ type of 
bird" and "a parrot' can be described as colorful." ' 
ThQse node-link relationship^ can be represented spatially 
in the following network: 



V 



type ~ \ ' _ 

<Pa^^ description ^^^gg^f^ 



Since Quillian' s early Vork a number of ' network models 
of memory ' have been proposed ^nd tested (e.g-( Rumel- 
fpiart Lindsay arid Norman, 1972; Anderson, 1972 ; .'Anderson 

'and Bower/ 1973). The results of these efforts indicate 
that at least somp aspects of human memory can be / 

.f upctionally represented as,netWorks. --For this and a 
number of other reasons which we wilL discuss shortly , 
tKe node-link network was chosen as the basis for two 
of our recall-tranipformation ^ techniques Cas you will . 
see the analys^is t)f key concepts technique is also 
based on this conceptualization) . . * \ 



^i' The networking strategy requires- the student to 
iflentify important concepts or ideas (nodes i in the 
miteriai and to represent their interrelationships 
C'i'inksJ in ^ the .f orri/of a network map. To assl'st the 
studpnfe in this endeavor he/^tie is taught a set of 
nalfled li^nks that can be used jto code the relationships 
between i^eas . Up to^-this pJint we hav^, been wo^rking 
with two sets of lifiks which we derivGfd by examining 
the relationships expressed in a wide range of text 
-material. The.^impl^r set;;is ^pmpos^d of four^relan? 
tionships*: type C^.g. ,- a .dog *its >a ^ tfype of animal) , ^ - 
pafft- le.gu , the hand is a part ?Of th^ body) leads to. ' 
(e.g.., r,elnfo/cement leads to repetition of the rein- 
forced behavior) / and ^desc^ription (e . g ./ the male • 
p.eac.ock cajrNpe described. ' as colorjful) - Fig.ure 1 
shows -the ^yn^ology associated with i:hese relationships 
ahd Figure 2 illus.trates -a network derived from, a 
paragraph using this .^our link system. ^ 

The details of the more complicated link system 
Jre beyond the .scope of this paj^er . 'it is .sufficient 
lb say that this system' is composed of 13 types of 
links' which expand on the foui;^lasses of links just 
lesctibed (e.g., "leads to" linksare replaced by 
^cause," "inf luence/'^ and "solve" links). In other 
respects this system is used in mtfch the same fashion 
/as the four link, system. 

We believe that the tiransformation of prose into 
a network will assist the student in .seeing the overall 
picture being presented by the author. In addition, 
having coded the material in- termfe of named links gives 
the' student the option of using these ImTcs to gain 
access to the material during retrieval (this possabitaty 
will be discussed further in the section. on recall/ 
utilization). Besides these direct benefits, an 
expanded network approach appears to have applicability 
to a number of 'other domains . 

From the teacher's perspective petworking can be 
used ^ in the preparatioh of lectures as an alternative 
to outlining. Also, te'acher prepared networks can be 
presented as advanced and post organizers. Additional 
benefits may be derived from usinh networks in teaching 
students who are employing networking as a learning 
strategy. ♦ >. 
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-The Four Link System 
FIGURE 1 



f ^Most people, doti't know whether ■ their present le^rnina 

'strategies are good or bad or whether x±here a're 6ther\ 
techniques* that would wqjck* better for, them. This is \ \ 
inaii-ily because they haven ' t "b e^en given the chanca ■ to- i 
Pj-PJ^f alternative techniques. ) In fact many people" who \ 
thinJc ot themselves as oeing only average intellectually ■ 
may have capabilities that are being 'stif lid or suppressed 
I because they hav e not learndd good techr).iques for' de aling/ 
\with. information. ) In a-ome ways this would be like havingf 
'a powertui, highly' tuned spo rts car with out eve r, hav ing / 
^learned to'- drive it properly.. ) - 1 think most of ■' us"''''are ' /'' ' < 
in this situation anattnat with some training ^e could/ 
substantially increase our intellectual abilli[ty . J * 
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, Transformation of ; a Paragraph into a Network 

FIGURE 2 
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Networking can be used to facilitate individual 
-and group prol^lem solving by providing a. mechanism for 
-systematically oI^gar>i2ing ancj -manig^ulating elements 
wiUiin the problem space*. This approach has beeift^ used" 
in^he context of a gi-.adu.ate^ psychology seminar at . 
Texas Christian Univers'ity. Subjective reactions to^the 
approach indicate that it has . substantial promise as"^ 
a prpblem solving tool. ' < „ 

■ ' . . ■ / ■•• ■■ - ■ < ^' 

.Gonceptually it seems reasonable to expect that, 
ability, to network (i.e. , discover and ^organize mean^ 
ingful relationships between ideas , objects and 'actidris) 
shcpuld be related to general reading comprehension 
ability. If th^s expectation is borne 'out , networking' 
may , serve as an alternative assessment and diagnostic 
device. - In fact, the noun phrases . in "a ^body of text 
can be replaced by' nonmeaj^iiiigful symbols. A student's 
ability to network this ma\:erial would seem to. reflect 
a type of comprehension - skill that is separable frcnn 
vocabulary level and prior knowledge!- , ~ 

; ■ r ' . - . . . 

Fihallyv the ease and/or accuracy ;wi"th which a ; 
text lean be networked may provide a mdre valid index ;■ 
.of comprehensibility (readability) than' is presently / 
available . 

^ 3. Analysis of , key concepts. The f inal^ comprehen- 
sion/rGtention strategy .is also deri-ved from network < 
models of meiJtory (Diekhoff, 1-977) . In^'this structured . 
alternative to networking the student' identifies key 
ideas concepts in a body .of text , develops system-- 
atic definitions and .elabor-ations of the concepts/, 
and interrelates important pairs of these concepts* 
The student ' is "aided in these activities by worksheets 
which specify categories of definition and comparison. 
These categories- are .isomorphic tG the four links de- 
scribed earlver (e.g./ in defining^ operant conditioning 
one might say -tihat it is '^a type of learning paradigm, 
a part ,o.f-. many behavior modif ication programs , leads 
to increases in \the target behavior , etc .) . ' ; , 



Eventually we hope to have students either use 
tTiese three recall/transformation strategies . in qoncert 
(r".e. , have them learn' all three and use^ each when ^ 
applicable) -or to use a particular strategy depending 
on their aptitudes, styles, and preferences- 



... . / ' . 

- The ■•'•expansion" strategy . After che- -s4:udehts have 
gone back through the text material oorrecting* under^ 
s^tanding problems aruplifying the r.ecalled material and ^ 
storing important information^ they are encouraged 
to expand 'their knowledge via self iriquiry . ; In this 
regard^ students, are- traitied to ask; and answer specific 
questions . falling under three' general ;C;^tegpries : ' 

1. Imagind\^ou could talk ' to 'the author ;* what * 
J^uld you a^.k\^hi'ra/he3>;? Whaii ,criticisitvs would you raise? 

',2. How can* the'^materiai be. abpli^^^ 

■ ■ . " ■ ♦ ■ '. ' ' ■ - , ■ , - • . * 

3,: How could you make:"' the; materiaJL: mq^e^^ u 
standaible and interesting to other, students? . /. - 

. Ill the injitial stages of ^training ■s1;,vidents are 
reqiiired. to put their 'a^sw^rs on worksheets and; are 
given experimenter generated^questions and answers as , 
fefedback. Aftei: this ir^tiial experience the students 
are encouraged to do these processes "in their heads" 
dr to incorporate the -maijterial into their ongoing notes.. 

In summary/ the comprehension/retention techniques 
include an executive st^fategy which guides the onset of 
sets of^ sxibstrategies' desighegl tc assist the st!^adent-in ■ 
solving comprehension problems/ recallin<^ and 'itrahs- 
forming - learned mater iaiy and expanding his/her knowledge. 
These strategies ^ especiall^^ those dealing with recall 
and transformation^ are closely' related to the retrieval/ 
uti]^ization strategies which will be discussed^ in the' 
next" section:. - ^ ^ ^ 

Retrieval/Utilization Strategics ' 

After comprehending and storing a body of: information 
the student's job is only partly completed. The student- 
must be able to recall /and use the information under 
appropriate circumsta^es (i .e . , in taking tests or ' on . . ^ 
the job) . ' ^ 

Subjective reports . f ron! students and studies de-- 
jaonstrating "^ip of /the tongue" • behavior CBrown & t \ 
McNeil, 1966) , and; "feeling of "knowing" (Hart, 1965):: - 
indicate that stored' items are frequently available, 
.but at l^ast temporarily, not accessibly. * When an ; 
individual encounters such a situation he/she may ^ 
iip, randomly ^jeairch, or attempt to^ execute a systematic .;. 



retrieval strategy." It* appears that students often opt 
for th^ first two alternatives rather than the third. ^ 
This practice is unfortunate in that systematic attempts 
^t retrieval often lead to success. -Lindsay and Norman 
C19'*2) give a brief example of how the systematic approach 
works. In response to the query:- "What were you doing 
^ on Monday afternoon in the third week of September two 
#ye^rs ago?", Lindsay and Norman's imaginary subject 
gradually homes in on the answer by breaking the query 
down into a rational sequence of subquestions that prove 
answerable, by various mixtures of actual memories and 
logical reconstructions of what must have been ("Third 
week in September — that's just .after summer—that would " 
have been the fall term...I think I had chemistry lab 
on Mondays...! remember he started off with the atomic 
table. . . ,etc. ") . ' \ * 

, • . \ ■ . . ■ ■ • ■ / . . 
A It is felt that students can benefit frotn instruc- 
tion on hqw to undertake a systematic retrieval of this 
sort. Toward this end we have developed an exe^itive 
strategy with alternative sub-strategies based bh the 
specific comprehension/retention technique being used 
by the student. 

The "e^xecutive" retrieval/utilisation strategy . 
At present this strategy consists of five steps:. 

1. The student analyzes the task or situation to 
determine what is required, (the " understanding. " phac^g^) 

2. He/she the recalls the main i<3eas that are 
relevant to meeting the' task requirements (the "recall" 
phase) . 

3. Following the recall, the student is encouraged 
to retrieve specific information 'associated with these 
main' ideas (the " detail " phase). 

4. The student then organiz^es this body of infor-^ 
mation and expands it into an outlihe Cthe " eo^pand " phase) 

5. From the outline the student creates a response 
and revieiws the adequacy of this response^ih light of 

the 'task requirements', tthe " response " and " review " phase). 



An initial "mood" or state setting phase is also included 
in t^Lis"* strategy Cthis will be discussed in the section ' 
on support strategies) . Taken together these six steps 
are given the acronym" '•-2nd degree MURDER ", in order to 
facilitate retention of .the technique. / 

Although tnib strategy has been designed primarily 
for test taking and paper preparation^ extension of the 
technique tfo other tasks should be relatively straight-- 
^forward . ' 

T ' . ■ ' ^ ■ ' 

The primary aim of the "executive "i strategy is to 
encourage the student to view recall ai^d utilisation 
as a multiple pass process.' Discussions with students 
^indicate that wherr faced v/ith an essay^test question ^ 
for example, many of them begin writing almost iftmied-- 
lately. This approach forces the 'student to recall, 
organize, and transform the ideas into prose simultane- 
ously. As a result their answers are often jumbled 
and incomplete. The "executive" strategy is designed 
to help the student guard against this situation by 
forcing him/her to slow down and break the process 
into coherent steps. 

In the next five«ections we will discuss each of 
the steps (excluding rne mood setting .phase) in 
Somewhat gre*ater detail. Our goal has been to create 
pr^dundant and synergic strategies . Consequently, we 
have designed comprehension/rettention strategies' that 
/can be. used during retrieval/utilization. -This reaun- 
'dancy will become clearer in the>next few sections. 

Thie "understanding" phase . If the task require- 
ments ^re not understood, ,the subsequent actions a 
student takes will be irrelevant. To assist studentis 
in thi^ phase we encourage them to use their comprehen- 
sion/retention strategies on the task instructions 
(e.g.,! test questions) . Por example, in preparing ^to 
^answer! a test question they would read the question, 
transform it into an alternative symbol system (i.e., 
a paraphrase or image, a network , or a set of defined 
key concepts depending on their strategy preference) , 
and then use the comprehension problem solving techniques 
(i.e.^ "breakdown" and "surround") to clear up any ^ 
understanding ■ difficulties . 




^he "recall" phase . The goal of this phase is to' 
arri^ the set 6f main idea's necessary to meet the 
task requirements. ' To meet this goal the student is 
instructed to relax and image the situation in which 
he/she may have acquired the target information . In 
addition, the student is made aware of the ties 
between retrieval strategies and the processed involved 
in problem, solving "Cboth require a search through a 
problem space) . In particular, the student is instructed 
on means-^ends analysis j[setting and meeting sub-rgoals) 
and planning (abstracting the problem to a more general 
level), two key components of the Genera:i Problem "^Solver 
created by Newell, Simon, and ^ Shaw (1958) . The idea 
is to examine the difference betyeen your present state 
of knowledge, and your goal state in order to set up . 
reasonable sub-goals. Acquisition of these sub-goals 
presumably lead you closer and closer Ifo your target 
state of knowledge. For example, if one were trying 
to remember who was the Vice President of the United 
States in 1877, a reasonable first sub-goal might be to 
determine who was the President during this time period, - 
If this information was not 'immediately retrievable , the 
next step might be to set up the sub-goal of trying to 
remember which major. events took placb during the latter . 
1870's. This process would continue until an achievable 
sub-goal was reached, then this information would be 
used to. access the previous sub-goal, and so on. In , 
this way one- would work back up the chain of sub-goals 
to the target. In using the "planning" heuristic you 
would first generalize the retrieval task to a simpler 
t)ne, solve the simple retrieval via means-ends analysis, 
and then use this solution as a plan to guide the mo^re 
specific retrieval; For example, if you were trying to 
recall the location and function of a particular part, 
of a cat's brain (e.g., the hypothalamus) , you might 
first attempt to remember the location and function of" 
the hypothalamus in manunals in general and then use 
these retrieval steps to guide' the more specific 
inquiry. 

Those studen|:s who have learned networking , or the 
key concept technique can use the named links' (relation- 
ships) as a languagfe for exploring their memory systems. 
For example, is the information I am looking for embedded 
in a leads to chain?, is it part of a larger concept?. 



is' it an example or type of a more general notion?^ etc. 
This lar)Lguage' provides a systematic way of moving from 
one point ;in the memory system to another*. » In spm^ 
sense it serves the tole of a general purpose mnemoiiic 
tecJhnique . 

The "detail" pittas e , Once the main ideas are 
recalled the scune techniques^ discussed in the previous 
section can be used to retri^ ''e the details associated 
with these ideias.* • 

The "expand" phase , . In this stage the student 
organizes the information he/she has retrieved during 
the previous two stages. This may involve niambering 
the main. ideas and the associated details to produce 
a coherent sequence from which to construct a response. ^ 
If necessary a' formal outline may be created^ In organ- 
ising this material the Students may, discover gaps * in 
their in^formation that need to be filled in by further - 
""'retrievals . ' | 

The "respond'' and "review" phase. This step requires 
^the student to trainsform the reqalled information into 
prose or a set of actions.-^ Following this c0nyersion 
the student is encouraged to examine his/her response 
in light of the task requirements. Modifications are 
made if necessary. . 

SUPPQI STRATEGIES ' 

As stated earlier, no matter how effective the 
primary strategies are their impact on learning and 
utilization will be less/ than optimal if the internal 
psychological environment of^ the .student is non-optimal, 
tonsequently , the support strategies aoje, designed to 
•assist tbe student in developing- and maintaining a good 
internal state. These support . strategies include 
goal setting and scheduling, concentration management, 
dnd monitoring and, diagnosing the dyjiamics of ,th0 
learning system. These three classes of strategies 
will.be discussed separately. 
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Goal Setting and Scheduling , ^ 

Goals and schedules can be viewed from a hierarchical 
perspective. For example, a student's daily goals 
Ce.g.^ read chapter 9 in the Physics text) are embedded 
in a set of weekly goals Ce.g., prepare for'^the PKysics^ 
mid-term exam) which are in turn embedded in a set ot 
semester goals (e.g. , make an A in the Physics ^ course) / 
etc. A companion example could be created for daily, 
weekly and semester time schedules.- Unfortunately, our 
discussions .with students' indicate that very few of 
them create goals\ and schedules in accord with this 
hierar^chical perspective. In fact, students apparently 
spend very little effort of anv sort on systematic 
planning^ 

This lack of planning has a nugfcjsr of drawbacks: 

1. Without concrete go^ls (especially short term ) 
goals) the studqnt will' have a difficult time gauging 
the adequacy of his/her progress. 

2. \ If ^he student has not analyzed required tasks 
into subgoals, there is a strong possibility that 

the magnitude- of the task will be mis-perceived. Some 
individuals view amorphous tasks optimistically and 
Consequently do not budget sufficient time. Others 
view such tasks pessimistically and become very anxious 
about accomplishing them^ 

3. If goals and scnedule^ are not wrircen down, 
the student must keep this information in his/her 
"head." Certainly this state of affairs will act as 

a drain on the student's cooriitive capacity. \ 

4. A student who does not regularly schedule 
his/her study sessions can not make use of the positive 
stimulus cue values associated with a consistent 
schedule . 

To assist students in overcoming these problems 
we have developed a workbook foi;: specifying concrete 
goals and time schedules . In using this workbook the 
students first are given guidance on specif ying career 
goals. They then determine skill-oriented sub--goals . 
that are pre-requisites for their chosen career goals- ^ 
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J'^^l^wing this th^y o^et concrete gpals for the particular 
s^^ester. Finally, ih^light of these goals they create 
^Ve^kXy Activity schedule- • The students are then in- 
ST^i^uCted to monitor their progress in achieving their 
9<^^iS; If progress is not as predicted they are en- 
cP^raged to alter their activity schedule or re-structure 
tl^^ir Bet of goals. 

g£ l\cgntration Management 

■ ■ • ' . ' " ' 

^he most common student complaints usually revolve 
^^^u^ca their inability to concentrate during a study 
of testing session. We feel that these concentra\:ion 
difficulties stem from two general sourc'es : attitude 
(9^ mood), problems and piroblems in coping with distrac- 
tions. Even though we have not treated the two inde- 
P^^d^ntly.in our training programs, we will discuss them ' 
s^Ji^ratejy in ord^r to make our conceptualizations clear . 

" • ■.■•►*■ 
Stj;a tegie §^^ or cultivating a p osi tive learning 
at;^j^tj^^ Interviews and discussions' with students 
^^Mjc^te that many of them have conflicting attitudes 
^^ut learning.' At a distance they view learning as 
soJt\gthing that is, necessary and desirable. However, 
WH^n facefd with an impending learning taslfe they often 
^^^^e^^ienqe a variety of negative emotions. Anxiety, 
^^^e^^ gij'ilt, feat and frustration are some of the 
l^l:iels they use, in conjunction with these emotions. 
Tl^^ge feelings ancj the self-talk aAd ''imiages that 
a<:^^o^^pany them se^-ve to decrease^ student's motivation 
to s^Udy and act as distractors during the learning 
^^^c^ss and during evaluation petiods. 
i ■ ^ . ' * . . 

^he strategy we are developing, to assist the 
-stV^(jent in overconxing attitu^ .problems consists of a 
cott\bir^ation of elements from systematic ^Jesensitization 
(J^^obseHf 1938; Wolpe, 1969) f, rational -behavior therapy 
(f^^ultsbyf 1971, eilis, 19.63), and therapies based on 
positive Self-talk (MeichenbaW and Turk, . 1975 ; Meichen- 
^^\^m ^nd Goodinan, 1971) . The students are first given 
^5^^e^iences and strategies designed to assisrt them 
in tjecoming aWare of the negative and positive emotions, 
s^^f -^talK and images that they generate in facing a 
l^^r^ing task. The vehicles for this first • step "are a 
sliQj^t lecture, worksheets and samples of attitudes and 
s^i.f'^talK, expressed by students in earlier s^tudies. After 
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this first step the student is asked to follow the nega- 
tive, feelings and thoughts to their logical conclusions 
(e.g., "Just what wij-i happen if I fail this exam?"). 
Very, often the individual has not thought beyond the 
fact that a particular outcome will be "awful" or th^t 

^/such and such an outcome Is "critical" (Maultsb]^/ 1971) . 

/ Eftopping at this stage ca*n be very illusory and may 
lead to emotions being blown out of proportion. In 
addition, the accompanying self-^talk and imagery may be 
extremely destructive when viewed in relationship to 
the student's long term goals. To assi-st the students 
in mcitching their self-*talk with their objectives, they 

. are asked to evaluate the constructiveness of their 
internal dialogue and are given heuristics . for making 
appropriate modifications (worksheets and experimenter'^ 
generated sample statements are used to assist the 
student in this task) . 

fn preparing, for an ^impending study session students 
report that they usualMy spehd very little conscious effort 
in establishing a positive learning or test taking 
state. It se'ems very likely that thoughts and feelings 
associated with their immediately previous situation 
will mix with negative cognitions about learning and 
'will be carried over as distractors during task performance 
To alleviate this situation the student is trained on a 
technique that forms the basis of systematic desensiti- 
zation: imagination of the anxiety evoking situation 
during relaxation. ^In effeot/ the student is instructed 
to relax and- "clear his/her mind" by counting breaths/ 
then the individual imagines a period of s.uccessful 
studying, becoming distracted and successfully coping- 

''with the distraction. The student is also encouraged 
to replace the negative talk and images with more con- 
structive thoughts . This technique forms the mood 
setting phase of the two MURDER. processes described 

' earlier - , 

Our experience with^hese strategies to date is 
that college freshman and sophomores find them relatively 
easy to grasp and apply. Subjective reactions to this 
approaph have been positive, / . ' 

' Concentration: Coping with internal arid external 
distractions . Interviews with students indicate that 
acts of will and fear arousing self-talk are the most 
common methods of coping with -distractions ^ frustration. 



ahd fatigue. Apparently '^these methods are at best 
only partially . effective and. tend to put the student 
under considercible ' tfension • This tension probably 
contributes to^ subsequent negative feelings about 
future learning episodes. ' , - ^ 

We have been developing concentration enhancing 
strategies to supplement or substitute for those . 
typically used. Again, the. first step involves aware-- 
ness trainirtgt The students are given ^experiences and 
techniques to assist them in determining when, how and 
why they get distracted, the duration of their distraction 
periocte and their typical reactions to distraction. 
They are then trained* to cope with distractions by using 
the "attitude" strategies of relaxation and positive! 
self-talk and imagery to re-establish an appropriate 
learning state . (The . training methods are analogous 
to; those discussed in the previous section) . 

Monitoring 

To be effective, students must be able to detect 
when their . beha'l^or is not sufficient to meet task 
demands so that they can make appropriate adjustments . 
We have not tireated^monitoring as a separate component, . 
but have embedded monitoring principles m the concen- 
tration management Component and the two •MURDER strategies. 

In the concentration management component the 
students are encouraged tc^ skim the material to be ^ 
studied and mark places in the text where they plan to 
check progress and take "action." They read to the 
f ir^t "action" point and evaluate their. learning state 
(i.e., concentration and level of understanding) . If 
^the "state" is not satisfactory they attempt to correct , 
the situation via relaxation, constructive self-talk 
and imagery (i.e., the same techniques used in estciblishin^ 
the original learning state or mood)4 

In using the comprehensicyi/retention MURDER strategy 
'the students are enqouraged to check their learning 
"state" after each recall. tn this case,, the students 
can evaluate the completeness of ' their recall as one 
measure of their progress. This additional information 
should assist the students in accurately pudging the 
adequacy of- their learning state for the 'task at hand. 
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AS^SSMEN^ OF THE STRATEGIES AND TRAIN I NG METHODS 
^ IN THE CONTEXT OF A LEARNING STRATEGIES COURSE 

. ■ . . 7" T ~" ' ~ ^ ' '. — 7 — — , ■ 

As^stated earlier, Ve believe that learning involves 
a system- l)f interactive tasks.' Consequently, we j^eel that 
a positiyely -interactive set of strategies is 'Required to 
maximize learning potential. In order to examine and 
capitalize on these interactions/students must be taught 
large portions of the strategy system. Unfortunately the 
time and student motivation required for training 

precludes exploring this system , in the context of typical 
short te^m experiMnts. Therefore, we modified the 
component strateg:^Bkbased on feedback from a series 
of informal pilot Urodies and put them together to form 
the basis of a one semester (15 week) learning strategies course. 
This 2 credit hour course was offered t6 Texas Christian 
University undergraduates during' the 1977 Spring semester 
on a pass/no^ credit basis . It was felt that a course of ^ 
this type would attract students with characteristics 
similar to those exhibited by individuals in technical 
training settings. 

Design 

In order 'to evaluate t^e effectiveness of the 
strategy system we created two interlocking experiments. 
In one the performance of differentially treated sub-groups 
of the ^class were comp^ed with each other and with a 
no-treatment control group (the comp'rehension/retentiori 
controls) . The bases of these comparisons were a series 
pf measures that required the students to study textbook 
materiall^for 1 hour (approximately 3,000 word passages) , 
and then take a 45 minute"^ comprehensive test (consisting 
of multiple choice and short answer questions) over 
. -the material One week later. - These measures were given' 
^ to the class members and the control group prior to the 
start of the course (the pre test)', approximately halfway . 
through the course (the mid-course test), and at the end 
of the course? (the. post test).. 

In the second experiment the performance of the 
class members on a set of self .report measures was compared 
to a separate no-treatment control group (the self-report 
controls) both, before and after- the course . 
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Participants . 

<i • " • , ^ ■ ■ 
jphe learning strategies class was composed of , a 
hetero^lneous group (with respect to grade level and majors) 
of 38 Texas Christian. University undergraduates • They 
rqi^eived 2 semester hours of college .credit for successfully 
completing *this pass/no credijt course. 

The "comprehension/retention" control gr.oup dconsisted . v 
of 28 students who were recruited from General Psychology \ 
classes. They fulfilled an experimental credit" requirement, 
and received a $6.00;^e for their participation. 

Finally, the "subjective report" control group was 
composed of ; 21 students also recruited from General " 
Psychology. Iri adglition to fulfilling an experimental^ 
credit requirement, they received a $4.00 fee for participating. 

,'• • ■ • • ■ . 

Dependent Measures 

The comprehension/retention measures and self report 



me 



asures will be described separately. 



Comprehension/retention measures . Multiple choice 
and short answer tests were developed for three 3 ,000 word 
passages: one extracted from a textbook on educational, - 
psychology (the pre test)V^one from a text on ecolog-y"^ 
(the mid^ourse test)., and "one from a text on geology (the 
post test)'. The students were given one hour* to study 
each of these passages and then one we^ later given ' / 
forty-five minutes to take the corresponding tests. 

Self report measures . These included^ a thirty-seven 
item test anxiety scale, (a slightly modified version of the 
one used by Sarason, 1956) , the Brown-Hpltzman Survey of 
Study* Habits and Attitudes (Brown and Holt zii^ian, 1966), a £orrty- 
six item questionnaire designed to tap concentration 
difficurties and coping skills, and a twelve item learning 
attitudeinventory designed* to assess students' perceptions 
of the^r* own academic abilities. • * 
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Procedure 



Fpr-.'thie^Comjireh experiment the 

three , measures; Werg[ -admini^tere'd''t members and 

the "comprehehsiort/retention'VcontrbIs bef^^ course 
began (the pre tes^i) approximately halfway through tfie ' 
course . (the mid-course test) , and after thevcourse was 
completed (the. post test^ . The first test occurred prior ^ 
to the beginning, of course instruction, consequently it 
served as a baseline -for. the . analysis of "change" scores 

; on the suba^queht tests. For the second test the 25 
class members 'Who could attend the study and testing 
sessions were subdivided into two groups: those .that 

. studiied for- the test individually (N=:18) and those that- ' 
studie.d in |)airs (N=7, there were originally 8 people 
i'n this gr pup but on? was unabler to take the test). For 
the final: testing the 36 participating class members were 
siobdivided into three groups depending on '^he comprehension/ 
retention, sub-strategy being employed: paraphrase/imaqerv 
(N=12) , key ideas ^N=^12) or network^g (N=]]^) ; • ^ . ^ 

For; the self- report experiment the four measures 
were administered to the claSs members and. the . "self- ' 
report" controls before (pre) and after^post) the course^ 

Class members we,re given approximately 2 1/2' hours 
of training e*ch week for twelve -weeks^v The two contlrol 
groups, were not given any tiraijii^g during this- time, period. 



The strategy componentsNiesCribeH earlier in this 
report formed' the basis of the strategy class training. 
In general, we attempted, to iiitermix the training on 
primary and suppor-t; strategies in order to illuminate the 
interactions between the components. A. more detailed 
description of the sequence of instruction and a'sSessment 
is presented i^ Appendix B. ... 

Within a specific class peribd we attempted. to 
vary the methods qf training. Most classes con^tained a . 
mixture of short lectures/ practice exercises and small 
group or pair discusisions . Generally we followed the 
training approaches outlined in an earlier section of. 
this report (The General Approach: Strategy' Training). 



We w^re fortvuiate to have 'ten upper level students ,^ 
assisting with tha class instruction • Therefore, we ' 
were able^^to give the class meihbers substantial amounts 
of individual attention and -as a result we gained -^a large 
amount o:^ "clinical-like" data from the students. 

# jCri addition to the within class' activities the 
students in , the course were asked to practitte their 
strategies^ in preparing for other courses- In essence , ^ . - 
the students were strongly encOuragedi^ji© incorpQ};at;e • 
strategies into their, normal studying. In. this regard 
we Jjistructed the students ^ to try -on -these strategies in 
muc?v the same way they wouj.d tr^^' on a s^t or a dress: • - ^ 
seeing where they * didn* t fit and modifying them accordingly. 
: At ter . training on each con^^nent was comjileted the students 
were asked to evaluate both the training and stijbtegy* 
This coupled with observational data gathered by the 
instructors provided a strong basis for subsequent < 
modifications of the strategy training program^ ^ 

•Results ancJ fJi^scussidn . • ' 

The comp^eH^nsioh/re^tention and self report results 



will be presented sNeparately. 



* • ' Compreh'ens ion/retention . Each of the three ' 
CQmpreherision/retention tests ' (pre , mid-course, and post) 
contained both multiple choice and short answer sub-tests. / 
All tests' were scored without knowledge of the subject's , 
group affiliation and the raw scores were then converted to 
percentages of the maximum possible On each test. 

-The overall treatment (strategy training), "vk^^stis 
cohtro^l differences will be presented first. The ifti^a^ an 
standard deviations of the total scores and changes ^i.n 
total scores for.' the comprehension/retention tests^^re 
presented in Table 1 (the sample sizes in this and "^-^ - 

, Siibsdqliejjt comprehension/retention t^blQS vary depending 
on the 'number of subjects pa^rticipating in each testing). \ 
As can be seen in this table there were slight differences 
in the pre test means. This situation also occurred with : 

-th(^. other dependent measures/ consequently'all- analyses vS^ere 
performed on changes from thie pre test base lines. ,^ Analysis 
of bhe mean changes in total scores^ indicated that in com- 
parisdn' to^ the comprehension/retention ^control group the 

.starate^gy class members exhibited significantly . ; 
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, . ■ ' Table 1 • ^-^i.y rr. 

Me?ns and Standard' Deviations of the Total Scores (expressed in terms oJ ' •'>.;.' 
percent, correct) and Change? in Total Scores for the Comprehension/ 
Retention Tests ^ ' 



" .' . . .' ' ■' 

\ 


■ Pre^Test 


Mid-Course 


Post-Test- 


Change from.' 
Pre to Mid-" 
Course for 
Those Parti- 
cipants tak- 
ing Both 
Tests 


Change, from 
Pre to Post -V 
for Those 
Participants 
taking Both ' 
Tests V • 








fleiiibers . , \f 


S'=12,'86 
N = 36 , 


X - 4y t / 0 

S = i4,49 
N = 25, 


X = DJ./Z 

S = 19. 22- 

N -- 36. 


X - . 79 
S =10.70 

N = 25 ^ ^ 


r - Art 

y = 3.99 
S =13.41 . 
N = 36 

i 


Comprehension/ 
Retention 
Control . / 
Group 


X = 47.38 ■ 
S = 16.18 

,b=.2-8''- 

■ 


:.x = 42.29' 
S = 1§.96 ■ 
N = 28 ^ 

1 


X = 46.72 
S = 19.74 

N = '23 


X = -5.0"9 
S = 11.83 
N = 28 


X =v-i.8i 

S =10.44 

N. =^23'. 



.gre^t^^ Positive change from the pre test to the mid- 
cotiirse test (t = 1-85 (51 df ) , p c.O.S) and from the' • : 
pre^^st to the post test (t = 1. 73 (57^afr, p < .05) . 
The negative -change sqpi^^^^^ by the contro;L^ 

grO-up indicate tkat thk Tni4"^eburse test was more difficult 
than the post test which'^ in.: turn -was moire difficult th^n 
the/P^^ t^st (see Table.;!) V ' This ordering wa3 supported 
by ^^Jective ratings Of comprehensibility elicited 
firom the, subjects at e^bh testing. ^ ^ ' 

The means and stanaard deviations., of ' the snort 
answer secures and changes in the short ahswer scores 
for- the Comprehension/retention tests are presented in 
Tat)le 2. ;iiialyses of the mean changes' jLh -short answer 
scores ix^^^cated that, tlie class members y exhibited a ^ 
signif-xcantly gre^ai^er positive change 'f;irQ^^ 
to the- post test than, did' the .compr.ehension/retentibn 
^controls (t = i.69 (57, df), p<.05). Although th^.^vV ■ 
class meito^ers mean shorl: answer change from the pre 
to ^nid^course test v/as.^ore* positive than ;that of the 
contrpls, the difference did 'not* reach ^significance 

. - 1.13 (SI df ) KP-<^13) . / As with- 'the total scores 
th<^ ^^g?tive changes exhibited by the; controls indicate ^ 
that the mid-course short answer sub^test Was more difficult 
than the post .sub-;test which was in turn more difficult 
than the ^p^-e sub- test; (see Table 2) . . 

T«ible ;3" containajl^ the me^ns and standax'd dfevia^tior^s ' 
of the mul%ipl4 choice scores and changes in multiple^ 
Gjiaio^ scores. , Comparted to the ;Comprehension/Reteh^ 
controls the , strategy claas^meiribers exhibi;ted .si'^nif icantly 
<^r0<^tor Positive multiple. -choice changes £i:om pre test 
to iaxd«-course test ( t'= 1, 78, (51 df) , p < .05) . Glass 
mertjbers showed more positive ine an , multiple, choice change 
from pre to post than did the, controls / but the difference 
in< change scores did not re aci^"^ significance! (t =',.833, 
(57 df ) , p < l21)* Exaihlnation^of >the control group's ^ - 
change, scores indicat^-s that the mid-^course and post 
multiple choice sub- tests wero approximately equal in 
difficulty and botH were more difficult than the t>re- 
^sul3--test: (see Table -3) - [. \' 
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Means and Standard Deviations of the Short Answer Scores' (expressed i 
terms of percent correct) and Changes in Short Answer Scores for the' 
Coniprehension/Retention Tests . . . 



> < 

J, 


'Pre-Test 

/ 

A 


Mid-Course . 


Post-Test 


Change "from 
Pre to Mid- 
Course for 
Those Parti- 
. cipants tak- 
ing Both 
Tests 


Change from.. 
Pre to Post 
for Those ■ 
Participants 
taking Both 
Tests 


Class 
Members 

> 


X = 19.88 

,S = 16.63'' 
^Jn = 36 y 

t. 


X = 38.97 
S = 16.35 : 


X = 48.45 
S = 2,4.59 

In " ju 


-.55 
S = 17.23 

N = 25 . . ' 

^ 


8.57 
S = 20.22 

N = 36 


Comprehension/ > 
Retention 
Control 
Group 


x'= 36.61 
S = lfi.92 
N = 28 


x='31.32 
S = 21.07 

N ='28 


X = 37.46 
S = 2'6.38 
N = 23' 


ii = -5.29 
S = 12.54 . 

• N = 28 


X = -.38' 
S = 18.31 ■■ 
N = 23 



\ ' " ^ ' Table 3^ 

Means and Standard Deviations of the Multiple Choice Scores ■ (expressed i 
terms of percent correct) and Changes in Multiple Choice Scores fpi: the 
Comprehehsion/Retehtioh Tests • , ' 
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A 
V 

Pre-Test 


Mid-Course 

\ 


Post-Test 
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Change from 
Pre to Mid- 
Course for 
Those Parti-, 
cipants caK- 
ing Both 
Tests 


bangeW 
Pre to Post 
fpr Those 
Participants , 
taKing Botn 
Tests 


Class 
Menibers 


x,= 60,5.6 ■ . 
S = 12.93 
N = 36 


X = 63.45 
S = 14.07 

N =^25; 


X = 58.2,8 
S = 16.34 
N = 36 


x= 3.22 / 
S= '11.07 

N r 25 


X = -2.28 
S = 13.12 * 

N = 36 


Comprehension/ 
Retention 
Control 
Sroup 


x = 61.31 
S= '15.49 

N = 28. 

t 

i 


.x= 56.28 

S = 21.6,3 ' 
N. = 28 


X = 56.35 ■ 
S = 15.41 
N = 23 


x= -5.03 ' 

S = 17.02" . 
N = 28 


X - -5.02 
S = 10.33 

N = 23 . 
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The amounts (expressed in perqentages) by which strategy 
class members outscored the control group on each of the 
comprehension/refeentipn tests are presented in Table /4 
(only participants who -took all three tests are included in 
the data display) . The data in this - liable further illustrates 
the effectiveness of the strategy training; the class 
members outscored, the 'control, group by greater percentages 
on the mid-course (19.93%) and post tests (18.19%) than 
on the pre test (3.42%).. Further, , it appears that the 
training had. a .greater influence on the short answer 
sub-test than on the multiple choice sub-test.' On the ' 
short answer, .pre test the class members outscored the controls 
by 8.14% while on the mid-course and post tests they outscored' 
the cpntrbas by 30.15% and 31.02%, respectively. With the 
multiple choic6 porx:ion the class members performed ,10% 
lower than the controls on the pre tests while on the 
mid-course and post tests they, outscored the controls 
by 12.83% and 9.28% respectively. The relatively greater 
impact of training on the short answer sub . tests is 
especially encouraging since these tests are much less likely 
to bp influenced by guessing and differential test taking 
strategies than the multiple choice tests. 

rne data presented in Table 4 suggest that the 
major effects of the strategy training occurred prior 
to the mid-course test '(the percentages by which the 
class members outscored the ..controls are at or near 
their peaks for each of the measures at the\time of 
the. mid-course -test) . Although this is a teneable 
hypothesis' there are other factors which could have 
influenced these results. Fii-st, as has been stated 
earlier the mid-course test appeared to be more difficult 
than the post test (i.e., the control group's changes 
from the pre-test were more negative* with the mid- 
course than with the post test ;. further , this ordering 
was supported by subjective ratings elicited from the 
subjects) . It is possible that the strategy training 
has a' greater impact on more difficult materials thus 
producing the results exhibited in Table 4. Second, 
during .the training subsequent to the mid-course test 
and prior to the post test the class members were sub- 
divided into three groups and' eat:h group was trained 
on a different analytic comprehension/retention 
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Table i 



The Percentage Amounts which the Strategy Class Meir^ers Outscored the 
Control Group on each of the Comprehension/ Retention Tests : Mean Differences 
letween the two Groups expressed as percentages, o^ the Control Group's Mean Scores 



■ Pre-Test '. Mid-Course Test Post-Test 



^ Short 
Answers 


, Multiple ' 
Choice 


•Total 


Shorty 
' Answeis 


1 ' ■ ■ 

Multiple 


■ 'Total 


Short. 
Answers 


Multiple 
Choice 


Total 




-.10 

t 


, 3.42 


30. '15 


12.83 


1J.93 


3L02 


9.26 


18.17 



, ■ . "I 

[Only Participants vho took all three tests are iticluded in this data 
suimnary ; dass inember N = 2\ Comprehension/ 'Retention ControrN = 231 



tecihJJ^^^e? paraphrase/imagery, key ideas and networking. 
paa?t2^^» inembers of these groups were strongly encouraged 
t.o ^h^se techniques in studying for the post test. 

tile se techniques were not/as effective 
w^^i testing) as the more global stragey (i.e., .. 

Ml/1^?'^< ^ith free „ recitation) taught prior to the mid- 
coMrJ^ ^^3t (see Appendix B) then the data in Table 4 
Wox^l^J nOt be unexpected. This last possibility will be 
e;c^l<?teci the following paragraphs. 

Between the mid-course and post test the strategy 
olQ.s^^^^ <iiv±'ded into ^ three groups based on their 
stjt^j P)-^fer^nce for a particular comprehension/retention 
SUb-^cr^t^gy (the sub-fctrategies were described apd the 
stUd^^ta ;:ated them in accord with their preference). 
I fi3Ch 9rO,j^ j-eceived. approximately 4 hours of training f 
?^ f ^ following strategies: Paraphrase/Imagery, 

Key :t^e^^ Or Networking (gee Appendix b) . At the time of 
poSt ^sS^0SiT»ent students were strongly encouraged to use 
tn^ f^vib^^fjrategies they had received. a comparison 
betxv^Qn t:pese groups, indicated that there were no significant 
aj.ff^t'en,;.^s between the "change" scores from the pre to 
post tegt- (each, group had ah N=12) . Hawever, Table 5 
^o^g Ana|(jate that there- were substantial differences 

tl^^ P^jTCentage amotints by which these groups outscored v 
tne (^jont).^! group. For example, on the short answer sub- 
test^ tn^ Networking group performed 1.16% below the controls 
On tP^ P^e test and 42-26% above the controls on the post ' 
teSt, f^^i: the other tWo groups the differential was ^ 
^\}r^^t>^nt\^lly less (5.39% above on -the pre and 16.36% 
^b^^V^ on the post for Paraphrase/Imagery . and 11.95% above 
Qn tl^^ and 29.42% above on the post for the Key Ideas 

^r^tjl^ 6 Provides data for the strategy sub-groups on 
All tjJ^te^ tests. Again, the percentage amounts by which 
the=^^ gJ^^uPs outscored the control group are illustrated 

lack of congruence with Table 5 is due to -the 
red\j(-ticpj^ Of the group Ns necessitated by the fact that -we 
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Tables 



The Percentage Amounts by which the Strategy Sub-Groups Outscoired the Control 
Grou^. on the Pre and Post Comprehension/ Retention Tests : Mean Differences 
betiAen the Strategy Sub-Groups and the Control Group, expressed as percentages 
of iljie Control Group's Me^n Scores. 



/ 



Pre-Test 



fost-Test 





Short 
Answer 


Multiple 
Choice 


Total 


Short 
Answer 


Multiple 
Choice 


Total 


f 

Paraphrase/ 
Iinagery 

1N^12)' 


5.39, 


1.35 , 


3.03 


, 16.. 36 


7.67 


11.22 


Key Ideas 
(N = 12) 


11.95 


-1.08 


4.47 , 


■ "29.42 


2.34 


13.40 


Networking 
;n-12) 


-1.16 


-4.17 


-2.88 


42.26 


■ ) 
.27 \. 

I 


17.-42' 

I 
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Tables . ' I 

The Percentage AmoKmts fcy which the' StrategyASub-Groups Outscored'the Contro. . 
Group (N = 23) on each of .the Comprehension/ Retention Tests. : Mean Differences 
between * the Strate^ Sub-»Groups and the Control Group expressed as percentages 
of the Control Group's Mean Scnres. . 



Pre Test , 



Mid-course Test 



Post Test 





Short 
Answer 


Multiple 
Choice 


Total 


Short 
Answer 


Multiple 
Choice 

i 


Total 
"t 




Shotti 
Answer 


Multiple 
Choice 


Total 


Paraphrase/ 
Imagery , 

(N = -e) , 


6:35 


-1.14 


2.06 


19.48^ 


14.11 


16.35 




7.47 


9 .24 


8.57 , 


Key Ideas 
\n = 8) 


15.61 , 


■■'3,58 


8.^7 


44.81 


14,81 


27.01 




/ 

46.40 


14.92 


a 

27,84 


Networking 
(N = 8) 


2,65 

f 


-2.93 ■ 


-.41 


26.62^ 

■ 


^.9.52 


16.35 




38.67 


3.91' 


22.48 • 



Paraphrase/Imager^ , 
.Key Ideas, and 
. Networking, training ' 
occurred between 
the mid-course ar^ 
; post Jests. 



have included in Table 6 oi/ly those •participants that took 
all threie tests) It is particularly instructive to look at 
the .changes in percentages from the mid-course to the post 
tiest^ On the total score the Networking -S^oup (N=8) out^ 
scored the coiatrol group by 16.35% on the xnid-course test 
and by 22.48% on the postitest, the Key Ideas group (N=8) 
outscored the control groups by 27.01% on the mid-course and 
27.84% on the post (please note the pre 'test percentages), 
and the Paraphrase/Imagery group (N=8) outscored the con- 
trol; group by 16.35% on the mid-co\irse, and by ^dnly 8,57% on 
the post^ - In other words the Networking group increased 
its 'advantage over the controls from mid-course to post 
while the Key Ideas groups maintained approximately the 
same advawitage and the Paraphrase/Imagery group decreased 
its advantage. Therefore it is reasonable to speculate that 
the peak in class-control differences at the ^idcourse 
examination may be due to the^; lack of . impaet of the Key 
Ideas training and the apparent negative impact <^ the 
Paraphrase/IitTiagery training. The only group that^seemed 
to benefit from the sub-strategy training was the Networking 
group. Consequently, if all class members were taught 
Networki^ng then one would expect that the ' class-control 
differences would have been greater on the post test than 
on the mid-course test (note: it is also possible that 
the utilizati^ibn of equally difficult* mid-course and post 
tests would, influence the results in the same way) . Based 
bn the -data presented in Table 5 and 6 we have decided to 
focus our future research and development efforts on the 
Nett^j^rking sub-strategy . 

The reasons for the negative impact of the Paraphrase/ 
;i,magery training on post test performance are not readily 
apparent;, especially in light of prior, work with versions a 
of this technique (^ .g .. Dansereau, et al, 1975). There 
are two possible explanations . First , evaluators of 
paraphrasing and imaging have typically used shorter 
materials (generally passages of 1,000 words or less; 
in this study the passages were approximately 3 , 000 words ' 
in length). Because these techniques^ da not emphasize 
organization of tl?e mate'rial they may be relatively ineffec- 
^ tivd with longer passages. Set:ond, students cho se which . 
type of training they would receive. The .Pai-aphrase/ 
.Imagery technique was. undoubtedly perceived as the easiest 
technique to learn and implement / consequent ly it may have 
attracted relatively unmotivated students. Their 

^- ■. , ■ 

■• 44 



performance on the post test be irisj^re refle-tive of 

motivational deficits than st,rategy deficits. Although 
we plan to explore both of these possibilities in future 
stiidies they will not be in the: 'mainstream of oUr 
research program. 

There is one ;f ingil . substrategy comparison of 
interest. For the mid-coursis cbmptehensitin/ret'entiofnY' . 
assessment the class was divided into two groups : thos'e 
that studied' individually (N=18) and those that studied ^ 
in pairs (N = 7/ one of the 8 students originally 
assigned to this condition was unable to take the test) 
All students had experience working in pairs during the 
training, prior to the mid-course examinations*.. ' Those 
8 students who rated their pair experiences most positively' 
were assigned to this group. Although our main intexest 
was in the effectiveness of the strategies as applied by 
individuals w^e did want to determine if the MURJDER 
executive routine woyld be useful 4n guiding pair inter- 
action. In ^art, -this comparison was designed to extend prior 
work indicating the potential effectiveness of learning . 
dyads (e.g., Schmerhorn, Goloschmid & Shore, 1975).- 

An analysis of tl^|fcj|^igesy f rom pre to mid-cocirse 
indicated that .there we^PBJlfcfci^ significant 
differences between the perfol^fek^e of pairs and individuals,^ 
although' the.pairs on the average, pr6duced more positive' 
"change" scores than did the individuals . (Total claange, . 
from pre to mid--course equaled +3.9 for the- pairs, -•4 
for the class members studying individually, and -5.1 the 
controls'. ) The small s^mple^" size f or ' the "pair " group 

^ 7) probably reduced the- possibilities for significance. 

Table 7 presents further information concerning the 
performance of class members who studied in pairs and as;' 
individuals for the mid-course test. The percentage' 
amounts by which these two groups outscored the control 
group on the pre and mid-course . tests are illustrated 
in this table.. These data fur ther illustrate the apparent' 
advantage of paix studying over individual studying- As' 
a consequence of these results we are planning on conducting • 
additional studies to e:^plore the impact of pair learning. 
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^ : ■ . Table ,7 . . ' • " 

\ . ■ ■• . ■■■■■■ ■■■ ■ ■ 

The Percentage Amounts by whi'ch 'the class members who studied in Pairs and 

Individually for the Mid-Course Test outscored the Control Group (N- = 23) 

on each of the Comprehension/ Retention Tests : Mean Differences between 

the Strategy Class Groups and. the Control Group expressed as percentages 

of the Control Group's Mean -Scores. .;, ^ . • ' ' 



'Pre-Test ' Mid-Course' Test 





Short 
Answer 


Muitple 
Choice 


Total . 


Short 
Answer 


Multifile 
Choice 


Total 


students who 
studied in Pairs 
for the Mid- 
Course Test 
(■N=7): 


16.40 


-6.51 


3.09 


45.45 


15.52' , ■ 


27.73. 

1 


Students who 
studied Indi- 
vidually, for the 
Mid-Course 
Test ( N = 18) 


0.00 

> 


0.0^0 

i 


0.00 

• 


15.16 

s 


. 10.41' 

/ ■ / 
J' ' 


13.98 
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Self ^Report Measures > The self-report meas^ures were/ " 
scored according to pre--determined keys and a tjDtai 
score was created for each ihdividual on each test. The ^ 
pre, post, and "change" (from 'pre to' post, course adrainistra- 
tion)^ score means and standard deviations 'for, the four 
self report measures are presented in Table 8.. The 
different sample sizes reflected i.n Table 8 are a oonse.- 

-quence of the fact that uncompleted self report inventories 
were riot^ scored. ' Because there were initial mean differ- " - 

>ehces betweenAthe two groups of participants' all statistical 
analyses were performed on the mean chanqe? from pre to 
post administrations. 

One tailed t tests comparing the pre to post change 
scores of class members with those of the controls 
reached significance on three of the measures and 
approached sigriificarice on the f ourthr- -'EWvey of • Simd 
Habits and Attitudes (t=2 .57 (39DF) , p<.01). The Test 
Anxiety Scale ,(t=2.60 (45DF) , p.<.01), the Learnina Attitude 
Inventory (t=3.^7 (48DF)^ p <.01) and the ..Concentration 
Questionaaire (t=1.55 <44DF) / p<.06) . 'in^^l cases the 
class members reported greate?r positive changes on 
academically related dimensions than did. the self report 
controls • • 

" • .■ ., . ■ ) 

Howeveir/ these results may have been confounded .by 
either" or both of - the ^following factors. Because the 
class members were- generally lower than thp controls on 
the pre measures/ the significant effects may have been 
due to "regression toward the mean." The power of this 
type of explanation is substantially diminished in this 
case because previous administratto^scivave shown that- these 
four measures are "very reliable. In on the 

Survey of Study Habits and Attitudes the class members 
scored below controls on the pre tf^st; and above this 7 ^ 

group /Dn the post test. This result would not be expecte|cl 
if the only^factor operating was ''regression toward the 
mean . y . . > f - 

Another potential explanation for the results is ?s 
that the class members may have been "yea paying" on' the 
post measures. The fact that the class members- did not 
show significant changes on some of the items on these scale 
reduces the poss^ility the the group *s reSponses- to. the 
post measures wd|p artif actual. 
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> ■ Table 8 ' , 

lieans.and 'Standard Deviations of the Pre, Post, and' Change ffcores for the Four 
Self Report Measures, 



Brown-Holtziiian Survej' of 
Study Habits and Attitudes 





Pre- ■ 
course 


1 • 
Post- 
cdiirse 


Chang^ from 
Pre ti Post 


, Pre-^ 
course 


Post- 

. course, 


Change from 
Pre to Post 


Strategy 

Class 

Members 


B 

•x=24.7 
s=10.3 
n=25 • 


x=29.9 
s=lLl 

n=25'^ 


x=5.2, 
s=6.3 
n=25 


x=85,6 
s=21.8 
n=33 - 


^ .\ ■ 
x=7L13 
5=22.3 
n=33 * 


x=-14,3 

s=:i9.6 ■ ^ 
n='.J3- 


Self- / 

Report 

Controls' 


x=27.0 
s= 9.5 
n=16. 


x=26.7 
s='9.3 
n=16' 


x=-.3 

s=6.,9 
n=16 

> 


.X=69.'3 
■s=16,5 
n=14 < 


x=69,8 
s=20.6 
n=14, 


x= .5 , 

S=10:,8 

n?i4 



Modified. Test 



anxiety) 



Tabl.e 8 (Continued) 
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Concentration Questionnaire 



Learning Attitude Inventory 





Pre- . 
course 


Post-, 
course 


Change from 
Pre to Post 


. • Pre- 
cours€ 


Post- 
course 


'Change from^ 
Pre to Post 


strategy 

Class 

Members. 


x=174.0 
s= 37.7 
_ n= 34 


x=188.4 
s= 31.7 
n= 34 


x=14.3 
s=27.5 
n=34 


x=-8.3 
s=10.9 
n=34 


x= -3.2 

s= If. 8 
n=34 


x=5.11. 
s= 7.0 
n=34 . ■ 


Self- 
Report 
Controls 


x=205.0 
s= 39,8 
n= 12 


x=204.8 
s= 31.1 

■n= 12 


x= -.2 

s=26.9 
n=12 


x= -.4 

: s=io.9 

n=16 , 


1 

x= -2.8 

s= 11.8 
n=16 


x=-2:;4^ V 

s= 6,;2-, 
n=16, 
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Although the confounding fafctors cited abiove cannot 
be coi^pletely discounted^ it seems very likely, that the • 
learning strategy training had a positive influence on the 
acadendc. behavior arid attitudes reflect;ed in the foiar self 
report measure^. Because the sample sizes were relatively 
small (especially in the case of the control group) sub- 
sequent studies will be designed to replicate these results. 
In these studies cin attempt will be made to create control 
groups with pre means equal to those of the strategy 
groups in order to eliminate potentiaL confoxindings due, to 
regressions toward the means. 

CONCLUSIONS AND FUTURE DIRECTIONS 

The comprehension/retention and self -report results 
coupled with the positive feedback arising from the 
students* course, evaluations would indicate that the strategy 
system and training were impactful in constructively altering 
the students' learning behaviors and attitudes. It is 
difficulty however, to determine from this data what aspects 
of the strategies and training were most responsible for 
the positive changes. The most salient possibilities 
along this line ar^ student interactions during studying 
(pair learning) and the use of the networkirig technique. 
As indicated in the results and discussion section, students 
using these strategies appeared to achieve higher levels 
of performance on some aspects of the dependent measures- 
than did students using other techniques. 

In .addition to the formal assessments , participants 
an the strategy training program w - ^.ilso asked to in- 
formally - rate the perceived value r each strategy com^ 
ponent'cind to make suggestions for improvement. Although 
all Components used were rated positively, networking, 
pair learning, concentration manag^ent and the MURDER 
executive routine received the highest ratings* The ^ 
impact of these highly rated aspects of the program will 
be explored individually in a series of studies. ' 

Even though the program* was generally successful, 
suggestions by the participants and observations by the 
instructors during the conduct of the course has in- 
dicated a number of directions for improving both the 
strategies and training methods • Since the conclusion 
of the course we modified and streamlined the set of com- 
ponents and are* in the process of administering them in; 
the context of intensive workshops. Our ultimate goal 
is a 15 hour modularized training system that is sub- 

c; h ;^ n t i a IXy^ J-Xl f? t ^ ^> r\ -t^ -^ii-n a c^-p f3i=> n -h . - - - 
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APPENDIX A 



The M.U.R.D.E.R. Process: A 
Comp r e he ns i on/ Re €e n t i on ^ 
Executive Routine 



MURDER : SIX EASY STEPS TO BECOME AN. OVERPOWERING LEARNER 

■ ■ ' > 



MOOD 



(1) GET YOURSELF IN THE MOOD FOR LEARNING , 



UNDERSTAND (2) READ FOR UNDERSTANDING, C 



RECALL 



(3). CLOSE THE BOOK AND RECALL AS MUCH OF 
THE MATERIAL AS YOU CAN. 



DIGEST (4) OPEN THE BOOK AND RE-PROCESS THE MATERIAL 

" IN ORDER TO DIGEST IT. 



>. 

EXPAND (5) EXPAND AND DEEPEN YOUR UNDERSTANDING ^ 

~ AND YOUR ABILITY TO RECALL BY ASKING 



QUESTIONS 



REVIEW YOUR (6) AFTER TAKING A TEST REVIEW YOUR MISTAKES 

TEST MISTAKES 



MURDER 



.MOOD 



SIX EASY STEPS lip BECOME AN (OVERPOWERING LEARNER 

single ) breath, crush 



(Inhale textbooks 
professolrs with cl 



.,W[si^(its , and destroy 
tests with your burning xKEell^t I ) ^ 

(1) GET YOURSISlF IN THE MOOD KOR LEAiRNING , HOW? 

(a) Find a good TIME CSCHEDULIl 

(b) Find a good PLACE. (THE HANDWRITING IS 
ON THE WALL) . . 

(c) Clear your MIND (DO^i'T DRAG IN THE 
KITCHEN SINK) . ^ 

AND 

(d) Think positively about what you are 
going to be doing- (IF YOU CAN TALK 
YOURSELF OUT OF STUDYING, YOU CAN 
TALK YOURSELF INTO IT) . 



UNDERSTAND (2) READ FOR UNDERSTANDING , ^ 

(a) NOTE difficult places in the material. 

(b) Don't worry about trying to remember 
the material' or tryi-ng to totally 
understand difficult portions; following 
the author Vs main train of thought is 
all that is needed at this stage, ^ 
(SEE THE AUTHOR AS A TOUR. GUIDE) . 

(c) "SPICE" UP THE MATERIAL YOU ARE READING 
(FORM PICTUJIES, GET EXCITED, MAKE JOKES). 



NOTE: Stop reading after 10-20 minutes or 5-10 pages 
or when the author shifts topics. This is your 
Personal decision and is something you will 
have to EXPERIMENT with in order to decide on 
the optimal amount to do before stopping. 
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KECALL >. C3) CLOSE THE BOOK AND RECAI^L AS MUCH OF THE 

MATERIAL AS YOU CAN • . 

• (a) You can write it down Cperhaps on the 
^"Free Recall" Worksheet) ^ say it into 
a ..tape recorder,' or rsay it to a friend, 

(b) To help you recall/ use the "Positive, 
Suggestions" on pages 12 and 13 of 
your "fTnderstaiiding and Recallj^Booklet : 

(i) RELAX CBreathing, Muscies , Fantasy). 

(ii) IMAGE yourself back in the learning 
' situa'tibn ' ' . 

\ (iii) See if the information relates 

to something you already know. 

(iv) Go back over what you have already 
.. . recalled to give yourself more ideas 

(c) Congratulate yourself on your recall 
successes. 

DIGEST (4) OPEN THjS BOOK AND RE-PROCESS ' THE MATERIAL 

IN ORDER TO DIGEST IT. ^ ' 

(a) Pay particular attention to the material 
you didn't recall and the material you. 
didn't understand on your first reading'. 

(b) Use the methods for solving understanding 
problems where appropriate (See booklet 
on solving problems in comprehension if 

• ' ' ' necessary) : 

. - ■ ■ ■ , . ^ 

. . (i) IDB^NTIFY the soux-ce of the problem 

(Word, Sentence, Paragraph, Passage), 

Cii) BREAK the problem down into its 
/ parts, look at the SURROUNDING 
information, and go- to ANOTHER 
SOURCE if necessary^ ^ 

. (iii) J^ake your BEST GUESS. 
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EXPAND (5) EXPAND AND - DEEPEN YOUR UNDERSTAN-DING ANP' 

YOUR ABILITY TO RECALL BY ASKING QUESTIONS 
tSee^pages 18 and 19 of the "Understandinq 
and Rera•ll'^ booHlet).. 

Ca) Imagine that you could talk to the ■ 

author. What- questions would you ask? 

Cb) What can the |paterial be used for? 

■ ¥ ' ' could you make the material more 

J ' ' understandable and interesting to . 

'-'4 .other students? 



REVIEW 

YOUR 

TEST 

MISTAKES 



(6) AFTEjR TAKING A TEST REVIEW YOUR MISTAKES 
(See "How to Learn from a Test" booklet) 

(a) Identify the types of questions you 
had trouble with. 

, (b) Locate the source of 'your difficulty, 

(c) Decide on a way of guarding against 
I the same mistakes in the future. 



APPENDIX B 



Schedule of Aqtj,vities 
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Self -Report 
Controls 



Self-repOrt 
Measure^: Pre 
(N=2I) 



V Learning ^ 

\a Str a tegies 

' W Class ■ -v; 



Self -report 
Measures 
Post (N=16> 



Comprehensiorif/ 
Retention . 
Controls • 5 



Comp r e he n s ion / 
Reticent ion 'Pre 
Te^t and Self-, 
reboft Measures 
Prb (W=38) 



-Goal Setting 
ana Scheduling 

-Lesfer'riing From 
h Tfest 

-Comprehension 
Problem Solving 
-Introduction to 
. "MURDERS ' 



Comprehension/ 
ReteiVtion lylid- 
course A^Test 



Pairs 
(N-7) 



Individuals 
(N-18) 



^Subgroups taught 
Networking, Key 
Ideas or Para>^' 

' phrase/Imagery 

■"•Concentration . 
Management . 

"•Retrieval . 



Comprehension^^ ' 
Re t e n t ion /P r 
Test (N=28) ■ 



6 weeks 

( ^12 hrs.) 



Comprehension/ 
Retention Mid- 
course Test 
(N=28) 



6 v/eeks 
(^12 hrs.) 



/ Self -report Measures: 
Post and Comprehension/ 



Retention "tost ^Test 




Compr ehens i on / 
Retention Post 
Test (N=23) 



Networking 

/ 



Key I^Paraphrase/ 
Ideas ^ Imagery. 
I -I 



(N=12> (N=12) 

^-»-^ — - — - 
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